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INTRODUCTION

Ethephon is a plant growth regulator and was included into Annex I of Directive 91/414 in 2006
(Directive 2006/85/EC, dated 23rd of October 2006, Entry into Force 1st of Aug&gt 2007).

This dossier contains only summaries of studies, which were not available at the time of the first
Annex I inclusion of ethephon and were, therefore, not evaluated during th@i’rst E@éviev@ this &
compound. All other studies, which were already submitted by Bayer nerly B
CropScience AQG) for the first Annex I inclusion, are containgd-in th onog@p an&n he ‘t@ehne
dossier (D-012067-01). Where applicable, such studies are i&ate@y ar Q@pefa& theiﬁ’nmary
dossier(s). )
© ‘\ K \ @ o
@ AN ISR

The here presented and submitted studies used differefif ynom%ls and codes f@jhe adtive ?@ ce

ethephon, its metabolites and reference cornpounds&l rder@ pres&@a cogﬂon basid for
evaluation the following list summarizes all name@sed \ @ @
&

Formula Report name used in summaries Coused@AC @ex n@qe / %er narr@@ codes.
S
Formula ;E es us@ @ &9 @

Report name used in summaries A%wdex name / Q@g@f nal@/ cod@
Ethephon ¢,[AE,F636382 9 ©\\ @\
& Eﬂ@\phon mhnlcal@once& e

N 3 ephog Base 250 Q @

Ethephon-2-hepa é\o @ﬁEPKQ_-HERA @ . S
«@ @% Q@dro’ﬁﬁthyl)p%losphom%amd
NN %

N
In addition, a list of é@abohtes whi ~.~ cont the @tur @16 synonyms and code numbers
attributed to the co oun pre %1 din cument 3 ofthis dossier. The matrices in which the
metabolites wer%@dentlﬁ@ are gl in thiwlist.

@
‘”\g
&@ § @@\@ N
> SN
&& é\g Q@ & O
S &€ s« O
@@ Q ©© %\
I A
< QQ@ \@
« &
S
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CA6 RESIDUES IN OR ON TREATED PRODUCTS, FOOD AND FEED

The active substance ethephon (2-chloroethylphosphonic acid) is a plant growth regulator which acts
in plants by releasing ethylene. It is used on various crops, ¢.g. to control flowepidg (fruit trees),
increase resistance to lodging (cereals), promote maturation and coloration (t(mlatoes a@ples& or

facilitate harvest (cotton). @ @ Q )
An Annex Il Dossier for the inclusion of Ethephon in the Annex I of Dj &etive 9@414 sub@ted
to EU authorities in April 2002. After in-depth evaluation of @ data, %he N %rland cting@s
Rapporteur Member State) issued a Draft Assessment Rep r@n Ju @00 \Ihls r erved as the
basis for the EU Peer Review, the conclusions of which V@e p FSf\n Apr1 06 [EESA
Scientific Report (2006) 67, 1-61]. Eventually etheph &as mQLuded 1 x 1o

91/414 on 1 August 2007. The toxicity endpoints wef® up-d S@temb 08 |

Report (2008) 174, 1-65] while the residue deﬁmt%for digtary rls&assessﬁgent modi
context of the review of the existing EU MRLs accordingte articies12 of; Regula 396/
Journal 2009; 7(10):1347

(10):1347]. @Q C&© v @
Extensive residue and metabolism data fof@%ph were § 1tte§}o EU @ythorities and EU
Member States in the context of the EU sier fQythe A@ex I ide) sign"of the a @’ e substance
under Directive 91/414/EEC (Baseline@ sierk, The pr{ésent Sup lem@al Dr for the renewal of

the approval of ethephon only inclu tudi@whlch@@erei@art ofdthe Ba@@ne Dossier, either

because they are new and were not availableat the time whep’the line Dassier was issued, or
because they were not relevant tO@@e useg § pport% in the Baseliie Dossier. The studies of the
Baseline Dossier, which were alﬁady uate@durln previstis Elfyeview, are not summarised
again in detail, but if these stadies argsstill cons dere(kge evarﬁf@the m@ conclusions from the previous
evaluations are provided. représenta use r the rerfewal o%lﬁqe approval of ethephon is the
same as the representativ@use for e ingipsion i nnex@)f Directive 91/414, namely prevention of

stem& 1n wheat and barley@ev ersthe Supplemental Dossier also
are
Ve su

lodging and shortening
includes some storg ablhty and aboh data directly relevant to the representative
use but are necessafy'to sugport ot use the nce and should preferably be evaluated
in the context of@ge upgo@ing @CVIC@

% <
CA 6.1 & Ste@ge st@lllty @remd@s R

Table 6.1- 1 proé&gles a %yew f th @%rage&bility data included in the Annex II dossier of
2002 and revigied by R%? eur ember State in the Draft Assessment Report (DAR) of April
2004. In tl‘go lowifg, detailed su ries &provided for supplementary storage stability studies

that were no¥'incl in -Ann
I Ao
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Table 6.1-1  Overview of the storage stability data for ethephon and its metabolite HEPA in
plant matrices submitted in the Annex II dossier of 2002 and evaluated in the DAR
of 2004
%) »
. Category . @ Stability
Document Matrix [rich in] Analyte Storage conditiong o demo&r;strated
< N
S gy fwog
M-187521-01-1 | Wheat grain Starch [ Ethephon frozen at ca. -20°C (SN N |24 nonths&@
o | v |
(R0O13222) S & N & N
M-187519-01-1 [ Wheat straw - Ethephon frozyci\j ca. -@@8(‘, (ﬁg\ @&%4 mbuths
(RO13221) O@ . 2
M-187533-01-1 | Tomato fruit Water Ethephon &g)z)cn at& 220°C%° N mont]@
(R0O13228) Dreeze-gdited at gym tcn@urc mo@
M-187515-01-1 | Apple fruit | Water | EthephonQ %Xat A JPC N Q) |24 n@iths
(R0O13219) « drl@@ roon&cmp f@c 24@onths
M-187544-01-1 | Grape berry Acid Eth@:n \gzun 2 a 20%¢ - @@ months
(R0O13233) o . flLLZ%@ILd %room te rature Y24 months
M-187511-01-1 | Blackberry fruit [ Acid Q$hcpho© frp$h at L§g§§()°( > g7 |24 months
(RO13217) Q I freeze- d% at roi.\umpc@ﬂm 24 months
M-187525-01-1 | Cottonseed 0il @V E‘Q&%on %%ozu ca. -%@ e 24 months
(RO13224) & EMEN @ &© N
. T
M-188009-01-1 | Apple juice B N Ethcn ffe@en at CQ—EOO 12 months
(R013470) Cottonseed oii&g - @© Q o [¥0zen @fa- -20, 12 months
M-210332-01-1 | Wheat graj > Stadsh PA & frozenat ca. %DC 3 months
(C020900) Tomato f§ r $FEEPA © |fid@n at %N—l 8°C 3 months
O L n O @
N N SRS
Report: 6.1/ 992; 8~187505-01-1
Title: 9 Qtorage 111ty y of @ephO@n/on whole Fresh Cherries
Report No \ ‘V\RO 1 3214
Document 05- O§ @
Guideline(s): o USE A (:EP ): 17 4
Guideline dev1at10i<g Ry
GLPIGEP: v oies @ -
K2 @ o §f @
ST é O "\@
Materiz%and I@wds & o
> v

Untred g

cherries (variety,

content of sou

dcl@

per

n@s (2@ were fortified with ethephon at a concentration of 1.0 mg/kg

ere used for this study to avoid the stabilising effects of the greater acid

and then eﬁ@er stored frozéhoat -155€ or freeze-dried and stored at room temperature. Ripe sweet
@*

analysed.

n ord@>to monitor any potential degradation of ethephon upon storage,

ies
analyses were cond on day 0 and after 1, 2, 6, 9, 12, 18 and 24 months of storage. At each
interval, two stored@gortified samples, one stored control sample and one freshly fortified sample were

The samples were analysed for ethephon using the method SOP 90070. The hard-frozen samples were
ground with dry ice and freeze-dried to a constant weight. The dry samples were Soxhlet extracted
with methanol. Thereafter, the extract was acidified by addition of 10% HCI in methanol and
concentrated under a stream of nitrogen. Solid materials were precipitated by addition of diethyl ether
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and separated by centrifugation. The resulting extract was concentrated and the residues of ethephon
methylated with diazomethane. The ethephon dimethyl ester was analysed by gas chromatography
with nitrogen phosphorus detection (GC/NPD).

Findings @J)
As shown in Table 6.1- 2, the procedural recoveries for ethephon were satis tory @?&;ﬂ st
intervals. The recoveries from the stored fortified samples were also sat1 tory did not ev1d@me
any degradation. N
y gr @o & \ & @
Conclusi ¢ o O 0
onclusion
RGPS
The residues of parent ethephon in cherry samples Were@lown@%e stafale for ast ont
following storage at -15°C. The residues of ethephor@” che@amp@s wer stablg for ast
24 months following storage at room temperature g t:r freeze- drylmg &
S) O S &
Table 6.1-2 S bility of ethephongn’ch @ é}g & § N
able 6.1- torage stability of ethepho ce-@}
ge stability of cthephond & NP
~ ° @’@ % @)\J Pro edural recoveries
s d Rec esl fr@ toie% ‘a@) freshly fortified
Sample Storage Stora & sample@%) ‘N < samples (%
. Compound L Q™" K & samples (%)
material conditions () “peri < )
. @f%dlw Wl §era <y Individual Average
A %, e valﬁ@s R 88 values &
S \-)
N i\j@ﬁay 0, | @95 Q u 84 i
N @ Imdath | 112,11 | G0 116 ]
> S 2budnth 105,91 T 98 12
é@ @)Q nths ~ % = -
6 months , 93 92 103 -
S S s [0S 93, 77 -
o .9 [&monthe)’ 86,85 86 99 i
SN (IS T8 months | <897, 80 89 104 i
O © [ 24emonths | 102,90 96 08 i
0 Q| aDayo Q91,95 93 84 i
3 2 @@)@ ‘E&% 1m&®a 111,97 104 108 -
() <,
4 Q" |O Q| 2honths 105, 95 100 80 -
Al © Q
@ freeze-dried | Bmonths 94, 110 102 105 -
Ch @cheph@ om @y
N erature || 9 months 104, 89 97 104 -
@ S 12 months 89, 89 89 82 -
% © 18 months 81,70 76 96 -
Q 24 months 83, 85 84 101 -




B Page 9 of 121

A
BA‘EfER 2017-07-24
R
Document MCA: Section 6 Residues in or on treated products, food and feed
Ethephon
Report: KcA 6.1/12; | G 1991; M-187529-01-1
Title: Storage stability of ethephon in/on walnut nutmeats
Report No.: R013226
Document No.: M-187529-01-1
Guideline(s): USEPA (=EPA): 171-4(E) )
Guideline deviation(s):  not specified %@
GLP/GEP: yes N N &
S RZ O %
O @
. o v oS D
Materials and methods 60 & N S N
@ %

0.2 mg/kg and then either stored frozen at < -15°C or fregze-dricéhand stored at rom terppérature. °In
order to monitor any potential degradation of ethephortypon sgprage, analyses gggre co ucted@

day 0 and after 1, 3, 5 and 6 months of storage (depgnding orithe ty &of st @§ Afach i al,
two stored fortified samples, one stored control sa e and done fres y fort ed sa@ple we@ analysed.
On Day 0 and at the 5 month interval, the analx,s\gs was f@ated g‘l Ko two@mo&@sets of

samples.
R

The samples were analysed for ethephon sﬁiﬂg th etho@f@) 9 T leard -fggzen samples were
ground with dry ice and freeze-dried to onstant eight, The dgy’sam es werédoxhlet extracted
with methanol. Thereafter, the extrac s acidified by additi f10 Cl iymethanol and frozen
overnight at -10°C to solidify lipid niaferial @he ren 1nln§?h ¢ extfact was concentrated
under a stream of nitrogen. Sohd@atenai&were fm@mpltal@d by c@tlon\ iethyl ether and
separated by centrifugation. Theresultingextragt was cencentr: and the'residues of ethephon
methylated with dlazomethane The e@ephon@methyigester %as an%@d by gas chromatography
with nitrogen phosphorus d@e tion (@C/N P

> O
Findings O &@Q X & @@ &\%

8 @
As shown in Table 69 3, the, study. fésults e qu f@ncﬂq&@ent since the first series analysed on

day 0 showed an average 6§ove ypLate o y3 hilegtter recoveries were obtained from
samples store(;i f@up te.6 mon ‘%) The %@rlabﬂ@of the results may be attributed to the lack of

repeatablllty ue apalytical é@[ho nd th recoveries from some of the stored samples
do not nece&arlly cate tiat the r@ldues @ogradedduring storage.

°

Untreated samples of ground walnut meat (20 g) were fo d wi@%h?éig} ata é@ncent?%@on of

S QS
v @

i S
Conclusion Q
T
The study 1@0n d@d @e 1ncon© ive. ©
S
s @0 ¢ s
e & @ O
S %\
L0
3

@
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Table 6.1-3  Storage stability of ethephon in meat of walnut

. Procedural recoveries
Recoveries from stored freshlv fortifi
samples (%) m freshly fortified
Samp.le Compound Stoyalge Stor‘age @ samples (%)
material conditions period T
Individual Average] Indm%lial KA vera
values \} vélnds @ @%
Day 0 31,40 3@ | | @7112&% 842
* R
et of i t Day 0 107, 84, 126787 [(\101 . 72&@ . 71
eat 0 rozen a
D N
walnut Ethephon <-15°C 1 months i@”} . D 89q£§ 1 & 81
3months | W08, 10555 | 109 | 64> | c
5 months &6\8) 74, 66783 %@73 {9 87,89 {Vss
Day0 [ 30 b 36 | a2 @f m2
Meat of freeze-dried Day;? IO@QL‘ 12@%)7 &&f) S 72, 7@@ 71
walnut Ethephon terz;tpr;(;réllre 1 fhanths d 91{,@@@ b, 83 @ 88 88
Syonths T 64,81,42, 70 59| 57,79 73
D 3
emoms | 973,807 |38 D 7 73
* Second set @ ‘Z”\a S © @ \\
& @2 Q @
Report: Kc@l/n 1992\M 16 s4 01
Title: mm of t tora e@tablht Ethe n in Pineapple Forage
Report No.: 3230Q &\
Document No.: -1618%1-01- &
Guideline(s):

Guideline deviation( - § §
GLP/GEP: @ \y;{ @@ Q

S 8 -
Materials and m&t ds

AN v

Untreated gro@ sam@g of @appl rage (2@ g) were fortified with ethephon at a concentration
of 0.5 mg/kgand thefreither stored en a ut -20°C or freeze-dried and stored at room
temperature2In or, wé@%xtor ote egradatlon of ethephon upon storage, analyses were
conduct on da and after 1 , 18 and 24 months of storage. At each interval, two
store@tlﬁe samples Lpne s@red c t@yl sample and one freshly fortified sample were analysed. In
two cases tore 35 mple@wlda@aw recoveries and the results were checked by analysing a
second set"daf sam

@ @
O USEPA (=EP&): 171- O
s@ @) @ Q §

The samples \ﬁ an sed for@lephon using the method SOP 90070. The hard-frozen samples were
ground with dry ice freeze-dried to a constant weight. The dry samples were Soxhlet extracted
with methanol. Th@eafter, the extract was acidified by addition of 10% HCI in methanol and
concentrated under a stream of nitrogen. Solid materials were precipitated by addition of diethyl ether
and separated by centrifugation. The resulting extract was concentrated and the residues of ethephon
methylated with diazomethane. The ethephon dimethyl ester was analysed by gas chromatography
with flame photometric detection (GC/FPD). Since the method had not been used to analyse
pineapple forage previously it was validated before the storage stability analyses.
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Findings

As shown in Table 6.1- 4, the method validation results were satisfactory and the limit of
quantification was established at 0.05 mg/kg. The procedural recoveries determined alongside the
storage stability analyses were also satisfactory at all storage intervals (Table 6 @5) No degradation
was observed in the samples stored at about -20°C, as evidenced by satlsfactogl recoveries at all

storage intervals up to 24 months. The residues in the freeze-dried sample red a5 ambie, %
temperature seemed to be less stable since low recoveries were obtained e 12qgonth and 24 m@nth
storage intervals (55% and 57%, respectively). @ | % v
y S O
Conclusion @ L \ X ~
onc
N @ NN A

The residues of parent ethephon in pineapple forage s@es ws{; show@to be stable forat lea§j ’

24 months following storage at about -20°C. Howevetyth ues gf ethep n piagappl
samples were shown to be stable for only 9 monthllowi% storagd at roofy temperature @
drying. N S S @
NN N S
% @ @) @ N
Table 6.1-4  Validation of the method S@ 9007&1‘ %ngetermmatl ethefilion in
~ v
pineapple forage & é @ @ N @
F bl catl Numbe¥ of § Mean
Report Matrix level@ regfipates | %dIV4§ reco recovery RSD
Method 0/ %
(Method) mgl%g S P ! ) |
w2 6c, 7@?82 89,92, 101,118 | 77 | 77
M-161841-01-11 o e @ 6, 40,95, 95, 96 82 | 32
(SOP 90070) Pple e 0. 50&, ~6 . |27 37@7 92,92, 94 85 | 52
@ S 0@11 & 18 % - 81 6.7
) S 8 % Q @
Table 6.1- 5 St(@g> e stabilit @the @in i % 1 éra e
15 Stimge sy o vt n s
o 2 ° N9 N Q Procedural recoveries
@\ § 3@9 N @ veries fro? stored from freshly fortified
Sample %0 Sohd rage @P Stofgge | %y samples (o) samples (%)
material °p\ conditi@s égﬁ()d
& Ko Individual Individual
(;:\7 @§ Q ?@} ) values Average values Average
&) é? i
y & P Dag) 82,79 81 76
% @© @) skgnonth 95,85 90 79 -
@
§ o o] < 2 months 90, 86 88 90 i
SR
% 4 months 106, 82 94 100 -
Pincapple on @ frozenar [T T 81,72 76 92 ]
forage v* ca. -Z§rC
@ 9 months 85, 88 87 85 -
(g 12 months 82, 89 85 89 -
18 months 84, 95 89 93 -
24 months 86, 98 92 83 -
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Recoveries from stored Procedural recoveries
samples (%) from freshly fortified
(]
Samp'le Compound Stor.a.ge Stor.age samples (%)
material conditions period Sidual J@§ Tl
Individua ividua
values Average . @ 'values Average
Day 0 82,79 81 % q —@@
Q -
1 month 73, 86 7%@ 574 U
2 months 92,90 | 85 'S 85 |
\%8) 3
4 month 02:00 101 -
Pineapple freeze-dried e \ij\% 0\3 &é&\ @ Qj}
forage Ethephon . lilltpr;(;rtnure 6 months &, 88«@ 88y @)}@ 85 § S
9 months | ©76, 74, g5 |@° 9 D -
9 ° @
12 months 449, 7;@4)31, 5?\9 55 Ahss @ 83
18 mops %@7) 77 O O | @96 A -
O
24 mSabhs | 52559, 5663 | 51 4O 80 % 86

* The recoveries shown in this table were correct@ fort g‘roce@ r \tf%ﬁes fr@g@ freshly fortified
samples. In the study report the recov@s ins d samples wer@orrect%%or th cedural recoveries.

The uncorrected recoveries were ba ula@ based@@h the ecte lues a e procedural recoveries.
© \
Report: KCA 6. 1%4 992@87540@[ 1 @P
Title: Detem@natlo the ge Stability of@heph ineapple Fruit
Report No.:
Document No.: (& @ \%
Guideline(s): EPA& PA): 1 % 4e S &
Guideline deviation(s): (- & R

% &
Mat 'l@?th§s© ©§ QQ
ateriails a (9
@

SRS
Untreated ground ¢s&»amples of pinegpple fr (20 g) were fortified with ethephon at a concentration of
0.5 mg/kg and tor ozen &4t about Q0°C or freeze-dried and stored at room temperature.
In order to m@tor an¥potential degradation gf ethephon upon storage, analyses were conducted on
day 0 and { 1,246, 9§§12, 18 24 m@nths of storage. At each interval, two stored fortified
samples, one sto&;@contr@amp@nd g\i&freshly fortified sample were analysed.

@
GLP/GEP: @© ves o L Q® @é
N

The ﬁles wre angbysed fokethep @:wing the method SOP 90070. The hard-frozen samples were
groun w1J§§y ice fr - drie a constant weight. The dry samples were Soxhlet extracted
with metha reafter,, t e ex«s&ct was acidified by addition of 10% HCI in methanol and
concentrated a str of gitrogen. Solid materials were precipitated by addition of diethyl ether
and separated b cent%ugatlon he resulting extract was concentrated and the residues of ethephon
methylated with di ethane. The ethephon dimethyl ester was analysed by gas chromatography
with flame photometric detection (GC/FPD). Since the method had not been used to analyse pineapple
fruit previously it was validated before the storage stability analyses.
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Findings

As shown in Table 6.1- 6, the method validation results were satisfactory and the limit of
quantification was established at 0.05 mg/kg. The procedural recoveries determined alongside the
storage stability analyses were also satisfactory at all storage intervals (Table 6 @7). The recoveries
from the stored fortified samples were equally satisfactory at all storage intgr\@ s and fgr both types of

storage conditions. Therefore, no degradation was observed. N N $
S @ O %)
O @
Conclusion @ | % §\ﬂ
NS @
The residues of parent ethephon in pineapple fruit sample weke sh to B&stable@f at 1%?
24 months following storage at -20°C. The residues of etfigphon i ine@éﬁle fru'kt mples)were also
stable for at least 24 months following storage at room&@lperaty}e afte@reez@ing.@Q é%
@) @ @ @)
Table 6.1- 6  Validation of the method SOP 9(@0 fo&fhe det&%linati(% of e@@phm@@
ineapple fruit
pineapp N N ¥ x @& D&
Report Matrix FOY?&;Z@“ 2}%&2&@ Ind{jidual re@?eries @ recoe\?enry RSD
Method e ° 9
(Method) mgkgl (O @] O b @y |
S & 82, 8692, 1@? 18 | 93 | 158
M-187540-01-1) o o ) 0209 N 5> 88, 89190, 9595, 96 92 | 38
(SOP 90070) PP 080" [ 76 Cf 77.87,87,92,92,94 88 | 7.0
O e | s ]SS o1 | 10.0
Q % O
O o L9 . €
AN %\
Table 6.1- 7 é@m i ea frui
nin oty frots
Q %@ Procedural recoveries
coveriey from stored .
Y satples (%)* from freshly fortified
Sample ) @ ° samples (%)
material — —
fdividual Average Individual Average
values values
86, 86 86 83 -
88, 93 91 79 -
@
& 95,95 95 93 -
N S & | 4months | 96,117 106 94 i
P ‘nfer@k @hepho%@ f“’gnj‘t & months 108, 106 107 08 ]
t S C@ 0°C -
N @ §\ 9 months 90, 90 90 102 -
@ 5\9 % 12 months 87,79 83 99 -
@ 18 months 117,112 114 110 -
Gog 24 months 77,98 88 86 -
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Recoveries from stored Procedural recoveries
les (%)* from freshly fortified
Sample Storage Storage samples (%) samples (%)
. Compound o . p
material conditions period Sidual J@§ Tl
Individua ividua
values Average . @ 'values Average
Day 0 86, 86 86 B (%\ q —@@
1 month 89, 86 88O V73 -
2] @ 1S
2 months 100,98y | %6 LS 89 [«
\%8) B
4 month 90:99  ¢$095 ]
Pineapple freeze-dried | o> & 0\3 &&@\\ @ ;}
fruit Ethephon . lilltpr;(;rtnure 6 months 2 102«@ Wy @)}@ 82 § S
9 months | ©103, 9, @ | @° % Y-
9 o @ -
12 months 952;@4 R 9 a4 @
18 mops %®% 86O ® | D028 -
O -
24 mSbhs 75,80 79 JO s

<
* The recoveries shown in this table were &correct@ for t{roce@ re \tf%ﬁes fr@g@ freshly fortified
samples. In the study report the recov@s in st@@d samples wer@orrect%%or th cedural recoveries.
The uncorrected recoveries were ba lculatéil based%n the Sevected alues a e procedural recoveries.
N o Q o
N SRS

9 NN
Report: KCA 6.115; : 19&%-187%-01@
Title: Storage Stabilg tud& thephon in@/o@/holge fkSsh Peppers
Report No.: ROE3Z32 & < S %\
Document No.: 754 @—1 Ve & @ N\
Guideline(s): EPA&f PA): —4E 9 &
Guideline deviation(s); G- &

Q @
GLP/GEP: IS yes %@ @é\g &Q §©

Materials %@leth

To P
Untreated groun %amplqigof gregn bell p@})er (zgg) were fortified with ethephon at a concentration
of 1.0 mg/kg and then efther steg frozéy at -15& or freeze-dried and stored at room temperature. In
order to monifét any péfential degra n of gthephon upon storage, analyses were conducted on
day 0 and @r 2,4¢679, 12, 18 an mg@s of storage. At each interval, two stored fortified
samples&ne sto@contr@amp@nd q&&freshly fortified sample were analysed.
The s#iples Were a ed fgrethephdn using the method SOP 90070, which was slightly adapted.
The hard-frozen samples ground with dry ice and freeze-dried to a constant weight. The dry
samples were Soxhlet exffacted with 05% tartaric acid in methanol. Thereafter, the extract was
acidified by ad@on of 16% H@lin methanol and concentrated under a stream of nitrogen. Solid
materials were precipitated by addition of diethyl ether and separated by centrifugation. The resulting
extract was conce ed and the residues of ethephon methylated with diazomethane. The ethephon
dimethyl ester was analysed by gas chromatography with nitrogen phosphorus detection (GC/NPD).

Findings

As shown in Table 6.1- 8, the procedural recoveries for ethephon were usually in the guideline range
of 70-110% but frequently exceeded the upper limit of 110% with a maximum of 130% (which was
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found at several storage intervals). However, the recoveries from the fortified samples stored at -15°C
also exceeded the upper limit of 110% frequently and actually were very comparable to the procedural
recoveries. It may be concluded that parent ethephon remained stable in green bell pepper upon
storage at about -15°C for at least 24 months. Quite different results were obtained for the fortified
samples of green bell pepper which were first freeze dried before storage at roogy#¥emperature. For
these samples satisfactory recoveries (similar to the procedural recoveries) were obtalng‘d at the three
first storage intervals (day 0, 2 months, 4 months) while at the next intervalsthe reqo; ries é@re f0@d

to decrease progressively down to about 37% at the 24 month storage intefyal. s % @
X
Conclusion @@o S \\ é w\y@
Y \
The residues of parent ethephon in pepper samples were @pwn to @ stali\for st 24@onths .
following storage at -15°C. However, these residues wet foundyto be sfgble fi nthsé%

following storage at room temperature after freeze- dr@' ©@’ @ @ @ @
e« DS Sy @

Table 6.1-8  Storage stability of ethephon %green@ pe%p@\r ©& €§ &@
)

Q)

AN @ ;
o @ gcog from sﬁed @Proce@% recoveries

Y frofreshly fortified
samples (%)

N
ples
Sample Compound Storage Q%;r;%e q . pa LN Q:

material conditions I
S Jndivid O @ﬁdividual Averan
d R O Valu® Jerag @) values g
: S
& | Do 120,710 <[ 115 130 i
~ B monty | w28 110 Y ud 10 i
R
NSESNE );aégﬁﬁs 100,400 [~ 100 98 -
é@ N onths© 160 87 94 110 -
Bell pepper Ethephob f;o%e@fé @ @fg// @i
S : £ 9 mogiths | (92,78 85 100 -
& @@“ 12,8nths {8 8896 92 85 -
\@ % flﬂ@month@ 9. 120 115 110 -
N ®
O & é%{m@hs “N20, 130 125 130 -
&\ . @ | Bpo 120, 110 115 130 -
o @@ %@ z@}momhs©I 110, 100 105 130 ]
B Q@ 4 mdjhs 92,93 93 82 -
N ©© Qeeze-a@% Fonths 62, 83 73 120 )
Bell éthephog%)@ at room 97*, 85* 91* 110%*
t ture i
SEERN %@%ﬁ i - 47,57 52 96 )
Sk QY 70%, 60* 65* 98
§ P & | 12 months 42,46 44 87 -
@ 18 months 37,36 37 130 -

o
* Result obtained during re-analysis.
Note : In the report, the results are provided in mg/kg. However, the recovery rates can be calculated easily
based on the fortification level of 1.0 mg/kg
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Report: Kca 6.1/16; | NGB 1993; M-187507-01-1
Title: Determination of the Storage Stability of Ethephon in Cantaloupe Fruit
Report No.: RO13215
Document No.: M-187507-01-1
Guideline(s): USEPA (=EPA): 171-4e )
Guideline deviation(s):  -- %@
GLP/GEP: yes N N &
N S) %)
> X @
, @ LY S D
Materials and methods 60 & N S )
Q .

Untreated ground melon samples (20 g) were fortified wit theph@Qat a ég}centrﬁ@%n of ‘@3 mg/kg
and then either stored frozen at about -20°C or freeze-drggit and Stored aom t@vperat ? In grder
to monitor any potential degradation of ethephon uponi«g;orag@halyses were @duct@on da¥® and
after 1,2, 4, 6,9, 12, 18, 24, 30 and 36 months of st @ge. OA@achi @tval, 1o store@fortifi
samples, one stored control sample and one freshl rtiﬁe\&\sampg ere an ysed@ @
NN Z
The samples were analysed for ethephon usin@% m@d 8@007%@16 har@%roz amples were
ground with dry ice and freeze-dried to a cp@n‘c weight. T dry samples Wore Soxhiet extracted
with methanol. Thereafter, the extract wa&%cidif by a@@ion o@i)% (@in meghanol and
concentrated under a stream of nitroge olid materialg were pregipitated by a dtion of diethyl ether
and separated by centrifugation. The lting €xtract was co tratgdand t sidues of ethephon
methylated with diazomethane. TheGthep o@dim hyl esteryvas a&@sed b§ygas chromatography
with flame photometric detection%}C/FP&). Sindethe method {éds@ot b&éﬁ%used to analyse melon

fruit previously it was validated-betore @stora@e stabi@by anal
O

S "
Findings é\” &© AN Q\f@ O\@

@
As shown in Table 6.1 —ﬁe m@%d Va%ation @%ultse sa %ﬁitory and the limit of
quantification was estdblished at 0.0SQg/kg. «Che proggdural fécoveries determined alongside the
storage stability anglyses werg also gdtisfac ata I@oretg§tervals (Table 6.1- 10). The recoveries
from the fortified samplegstored oute2H°C equally satisfactory at all storage intervals.
Therefore, no Ode@adati%l was 68servedip to 3@10nt of storage. Quite different results were
obtained for \forti§ san@&les of n which w rst freeze dried before storage at room
temperaturé. Nor t sampies sati@ctogy @ocovertes (similar to the procedural recoveries) were
obtained at the first four storage iptervals £day 0,c month, 2 months, 4 months) while at the next

intervals the reg@%’eries e fi to décrease progressively down to 12% at the 18 month storage

interval. &) @ v
S & o &
Conclusijon Q O O A
% O N
The @ues &ypare @%ep in
following f’@ge at%out C. ever, these residues were found to be stable for only 4 months
following %brage% roon@@;mpera&lre after freeze-drying.

o4
S
@

clen samples were shown to be stable for at least 36 months
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Table 6.1-9  Validation of the method SOP 90070 for the determination of ethephon in melon

Report . Fortification Number of Individual recoveries Mean RSD
(Method) Matrix level replicates [%] recovery [%]
[mg/kg] (n] @@ [%%]
X2
0.05 6 74,74, 67,76,97, 71 |, 73& 5.0
M-187507-01-1 . 0.20 6 71, 80, 82, 870, 84N 7 7.
(SOP 90070) Melon fruit 0.50 6 79, 78, 76§ 74, @j@ 7 @%
overall 18 @ Qy %33 6.4
(& Q .
T & O xS N
6.1-10 S f & O ‘&K \@ é}
Table 6.1- torage stability of ethephon in melon S °
ge stability of ethep @ T O & &

(O & "
&@ecouer@ fro A@ red &@%oce@al recg¥eries
Q Sipl ©0) fro@freshly tified
Sample Compound Storage Storage é pei\\ﬁ%’ « SSamples (%)
material conditions periody\g @) «
N @ﬂ Vid"‘@@ A%%rage l%ivid@ Average
. @ vahé@ f@ valdféy
I
A%ayo @ Tws Qs @2@04 -
-3 mon@ M0 | LK | S e -
QD 2renths [ 706 g0 [Sor L [ s i
\@ nonthy 9791 &f 97O 105 -
s 2
- @©6 monfhd |, 10799 | 40d 99 -
Melon Ethephon é@‘% %;gﬁl@& 9@nths 1()34552 :x\ 97 90 -
O [ Fmonhs | #4784 o 8 93 i
©©© @) 18 manths | 75 80> | 78 80 i
I
S 24dmonths )° 8209 82 77 i
o .0 S
@ N @ months 111 12 105 -
@ é & 36, mébths | % 98,98 98 104 -
@ ®ay o 79 ,89 84 104 -
PO SO P AT
S @@ Ry mopth 80,76 78 83 -
o L | A 2 mbnths 76 ,64 70 73 -
Q fdeze-drfed
M Et@phon@ at 100 dionths 102,95 99 88 -
temperatu
o PTET 6 monihs 59 37 48 89 i
N S O [omonthsr | 4738 42 106 :
D
§ D & 18 months 12,12 12 81 -

* The recoveries s ‘@n this table were not corrected for the procedural recoveries from freshly fortified
samples. In the study report the recoveries in stored samples were corrected for the procedural recoveries.
The uncorrected recoveries were back-calculated based on the corrected values and the procedural recoveries.

** A second set of samples was analysed at this storage interval.
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Report: KCA 6.1/17; | 2015; M-537340-01-1

Title: Short-term storage stability of ethephon in/on cereals (grain) and the processed

fractions (wholemeal bread, starch, malt sprouts and beer)

Report No.: MR-15/138

Document No.: M-537340-01-1 )

Guideline(s): Regulation (EC) No 1107/2009 of the European Parliament &84 of the Council of 21

October 2009 concerning the placing of plant protection roducts.an the market
OECD Guidelines for the Testing of Chemicals. Stabilitg\pt Pesti@i Resfidnes in@@

Stored Commodities. 506. 2007-10-16. S o
US EPA OCSPP 860.1380, Storage Stabi%yO Data @ o v &% §9
Guideline deviation(s):  none S \\ @) R
GLP/GEP: yes %@ @ ng\ @5& ‘Z”;,\
@ . @ o
& > S & &

During the barley and wheat processing studies 14- 3 and &340 he exa@tio@mpl S
intended for the analysis of parent ethephon residu wereo tored 11@> reezegroo atano i§f
temperature < -18°C. However, for 15 hours and infites the & %Iu t mperat@n th' feezer

room exceeded the tolerance of -18°C, with an ayerage §% 0° ur1 is tirgg'the te@perature was
higher than -10°C for about 12 hours and 35 utes @th an @@erage%{ -4.68C. The @lmum
temperature was -1.2°C. The purpose of thce\s dy &6421 5 was to mvete the act of this

temperature deviation. @ @ ‘”\9 @
% & @ 9
: R’ & N OIS
Materials and methods O Q & & N @
© BN R @ <
Control samples (5 g) of cereal g@n an eal pr%essed comm@@ws (%sglolemeal bread, starch,
malt sprouts and beer) were forfified @ethe@n at tH@10- fo@o vel of 0.10 mg/kg and first
stored in a freezer at < -18°Gz After d% les weype take@o t of the freezer and stored in

a refrigerator for 24 hours. e temReratu e refrigerator ranggd between -0.5°C and 5.9°C for

the samples of grain, wh eal alt SpEp uts, and between 0°C and 5.7°C for the
samples of beer. Afte ds the s mples ere stored at <Q 8°C in a freezer until analysis. For
each sample materla d storage 1n al (i diat alys day O or analysis after storage) the
analytical series co sted one c 01 sa@ple, t\x@ es ortlﬁed sample for procedural recovery

determination aq%three s@red ed S les

The residu ‘@eth n 1n/8g cere @gral nd t@ocessed fractions (wholemeal bread, starch,
malt sprouts and be were determited aeco ng to the method 01429. For beer the residues were
extracted once W&}metmol FofZgereal @aln anghall other processing materials the residues were
extracted by bl&rding e ti withgiethanol followed by digestion with a mixture of hydrochloric
acid (32%) X water ( V/V) at 50°CQverni After addition of isotopically labelled internal
standard th@xtra lysedby HP& MS/MS. The procedure was validated for cereal grain as
part of thg initia 1dat10n Furt@:r Vahﬁ@tlon for the wheat and barley processed commodities was
perfo@du ng the pfBtessing stud §43-3406 and 14- 3400, respectively. The limit of
quantificatigQ W OQNnpor ethgghon W@ estabhshed at 0.01 mg/kg in/on cereal grain and the cereal
processingractions (1ncluﬁ®g be

Findings § % @ oy

As shown in Table@ - 11, the procedural recoveries determined alongside the storage stability
analyses were also satisfactory at all storage intervals. The average recoveries from the fortified
samples stored for 24 h at between -0.5°C and 5.9°C and about one month at < -18°C ranged between
91% and 104%. These values were very comparable to the average recoveries determined on the day
of fortification. Therefore, the residues of ethephon in cereal grain, wholemeal bread, starch, malt
sprouts and beer remained stable upon storage for 24 h between -0.5°C and 5.9°C.
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Conclusion

The residues of ethephon in cereal grain, wholemeal bread, starch, malt sprouts and beer were shown
to be stable for at least 24 h under refrigerated storage between -0.5°C and 5.9°C,

@
Table 6.1- 11  Storage stability of ethephon in cereal grain and cereal pro&ssedﬁ)‘mmoﬁtles

. 8 edural recover y
Recoveries from stor 2 fort @ﬂ
Sample |~ ompound Storage period and sam@s COUEN s %es (%),
material conditions - — N S
Indi ualc Otver, %& Ind@dualé} Average
es  °sy % §&alues &
| Day 0 93,90 | 94 | oo g |97
Barley grain | Ethephon 28 days frozen & Q&IOO °} Loa 100 4 @ 00 @ 103
1 day refrigerated {%}Q e & @ @
) N (&
Wheat Day 0 § &5 98@ 96 96, %@ 95
wholemeal | Ethephon 28 davs fi @ >
ys rozeing S 4
bread 1 day refrlggiﬁted d 8i’ 704 0<§ 99 RS é)@) 92 %6
Dag® | 100,90, .99 | 96,95 96
Barltey malt Ethephon 31 dayg%rozeﬁ%& o S) NN
sprouts oted K 96,9596 O 95 102, 106 104
1de€@refrlg@ d AN
Day ©§ 100790,85 | 9% 76, 100 88
Whe?lt Ethephon @31 d s%o o P
starc 89, 94\94 A 92 91,90 91
1 dfa@efrl
@@ . Day0 1%@101 @ 102 100, 104 102
Barley beer | Etheph
Y Q3 da%f oze 98 1@6 99 98, 105 102
@ 1d Wy rlge d

>
*  For the sa@s that g r n analyseggﬁ day 0, stora @As performed at < -18°C, except for 24 h during

which thesample es t refri ed b@een and 5.9°C (except for beer : between 0°C and
5.7°C).
\ 5N
AN v @
& o & & ©
Report: \ @) KCA 63%9/18 ; 2003; M-234800-01-1
Title: @ § Stotage stability of AEF020271 in wheat grain and tomatoes
Report Ney: C034370 ¢, 7,
Docu %Io . © @4-234800-01-1 @7
Guidelne(s): §) & ©\
Guideline g@non(s) @ §\
GLP/GEP: yes,
SRS

@

In many residue sh@s the samples were analysed for the metabolite HEPA in addition to parent
ethephon. The storage stability of HEPA was investigated in wheat grain and tomato fruit. At the
time when the previous dossier was submitted results were only available for storage periods up to

3 months (refer to the document M-210332-01-1 in Table 6.1- 1). However, the study was continued
for up to 18 months of storage and the final results are reported in the document M-234800-01-1. It is
important to note that, due to its favourable toxicological profile, HEPA is not part of the existing and
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proposed residue definitions for dietary risk assessment or MRL setting. Therefore, no storage
stability data on HEPA are needed to demonstrate consumer safety.

Materials and methods

%
Untreated ground samples of wheat grain and tomatoes (10 g) were fortified \Q@ HEPA at a

concentration of 0.5 mg/kg and then stored frozen at less than -18°C. In o §f @lor a n@jl
degradation of HEPA upon storage, analyses were conducted on day 0 an 6, 12 and

18 months of storage. At each interval (except on day 0), two stored forti#ied §a stor

control sample and one freshly fortified sample were analyse & @ N 2,

The samples were analysed for ethephon using the metho&OP @A 1 % T 1@§1du ere

extracted from the samples with methanol. After liqui /@Qu ﬁ 1t10n1@ wit yer t@a

residues were methylated with diazomethane. The HEPA depitative ps ana
chromatography with flame photometric detection ‘&C/FPQ} % &

indi @ % N @
Findings @Qq\a Q© @@ C&© v @

As shown in Table 6.1- 12, the procedural"rg%e igs for H@ WQ@ in the@mdeline range of
70-110%. The average recoveries from s{ored fo&ed se@ﬁples ed bétween g% and 102% in
wheat grain and between 83% and 108 l@to fruit NThe Q w regoveries of 73% and
74% determined in wheat grain at th @mont@nd 122month @rag @;erva 1s@ere not confirmed at
the last storage interval of 18 months<(recovery of [82%). nchuded that the residues of
HEPA are stable for at least 18 mémths i eat gl%m and tomato@rult s@k&es stored at or

below -18°C. S A
clow @ @ ) Ny @@
. @ @ & \ o @ <,
Conclusion Q& \ %\
@
The residues of HEP @sam @of hX grain and tto f@:ﬁ were shown to be stable for at
> b

least 18 months at oW - 18 Q
S & &
Table 6.1- 12 @orag’eg ability pf 1;@ in w@at gl@ln and tomato fruit

@

S
@ S 2 v "Recoveries from stored Procedural recoverics
o from freshly fortified
Sample C 1%19\ nd b St?é@ ﬁ}rage samples (%) sample}s] (%)
material ‘&9 ou Q> conditions | Speriod Q
& @ Individual Individual
g @ “« § values Average values Average
d
N & Y 7| oo 93, 83 88 i i
@
§ @ @C & 7 month 95, 95 95 85 i
N N Bozen aty | 3 months 88,92 90 97 -
Wheat grain Eth&kﬁlon R ISO%
§§ D =+ 6 months 66, 80 73 103 -
@ 12 months 78, 69 74 81 -
v 18 months 98, 106 102 102 -
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Recoveries from stored Procedural recoveries
samples (%) from freshly fortified
Samp'le Compound Stor.a.ge Stor.age samples (%)
material conditions period Sidual k@§ Tl
Individua ividua
values Average . @ 'values Average
Day 0 85, 85 85 ° DN A e
S 9D
1 month 111,95 103O] 505 U
frozenat | 3months | 92,108y | b9 [N o7 [T
Tomato fruit| Ethephon < _18°C \VSQ T 3
< 6 months S(L;;@ O D 83 % V& -
2months | @97 . N sg> | Soss &7
18 months @1 10, 1@0 @08 @@5 100" @ -

- Conclusion on the stability of residues dm@t%g the raig
s
Qabili

@
Table 6.1- 13 provides an overview of the p ously torage sta data@% herein
provided supplementary storage stablhty ata. Théstora tudy meat, which was not
conclusive, is not listed. Overall, the st e stabifity 0& eph(@was ésta hs for at least
24 months in deep frozen samples of tric @1‘[h high water cont%@ 3 1ces with a high acid
content, 1 matrix with a high starch @ntent a trlx a hi@}oil cdbtent.
O \"\

@
@ﬁ
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Table 6.1- 13

Overview of the storage stability data for ethephon and its metabolite HEPA in
plant matrices (compilation of previously submitted and supplementary data)

Categor Stability
Document Matrix [richgin]y Analyte Storage conditions @@ demonstrated
& ., forupto
g
M-187521-01-1 | Wheat grain Starch [ Ethephon frozen at ca. -20°C @@ @ P24 nfQiths @@
322
Ro1322) S BN
M-187519-01-1 | Wheat straw - Ethephon frozen z@ﬁ. 20°& \\ 3& monitg?)
(RO13221) IS N N N
°Or
M-187533-01-1 [ Tomato fruit Water | Ethephon @1 at ca 90 °C &, \ 74@mths o
(R0O13228) &zu dri@ at roo@kmp o e (g\ montllé%
=2
M-187515-01-1 | Apple fruit Water Ethephon & }rozen@ ca. %@ @ D4 mc
(R0O13219) Q freez®dried aTToom tc%}nratt@ 24 1 ths
)
M-187505-01-1 |Cherry Water | Ethephon §&>n at @ 15° @% }njonths
(§ ceze- at r&Qm te%rature months
M-187542-01-1 |Bell pepper Water E‘thephon& froz@% ca. 45°C @ 24 months
A Q —drle&Qroom%mper 4 months
U
M-187507-01-1 | Melon Water)S Etheghon | roven afee. 20 @ |36 months
(@I y\g?reez ied a@m tenfpgrature |4 months
M-187544-01-1 | Grape berry A @%cphon\ hoan at La&\’{) C Ny 24 months
(RO13233) A N & f@ZL drlc@at rogﬁ\tunpcmturc 24 months
) e/
M-187511-01-1 | Blackberry f'@v Acid®” | Etfghon *frozen @ea. 208 24 months
(R0O13217) @ ((%& @ hcuz&irlcd @om temperature |24 months
M-187540-01-1 | Pincapplfruit | Kéid  |Ethephdr’ @%n at @@, ¥20°C 24 months
< & @eze@é at room temperature |24 months
. \Zj <f °
Pin&apple S |- % phon & [froz ca. -20°C 24 months
M-161841-01-1 @ .
@gage . Q @/@’ R freezé-dried at room temperature |9 months
M-187525-01 )P ottoriesd Oil ©© Eth%hon zcn at ca. -20°C 24 months
(R013224) D & S| @
M-188009-01-1 Of%lc Jjuige @ @hcph&% frozen at ca. -20°C 12 months
(R013470) g ttons@yoil @ P Q frozen at ca. -20°C 12 months
G @
M—234800-(%X1 | Whe@r\zjain Star H§ frozen at ca. -18°C 18 months
Tg(@\;@o fm&% % H\ A frozen at ca. -18°C 18 months
v

©
£ o

CA62 «
CA 6.2.1

application of ethe

&’ X

Met%mh@, dlsggl@utlon and expression of residues

ts@

w
The Annex II doss@ ethephon submitted in 2002 includes two GLP metabolism studies for foliar

n in wheat and tomato, respectively. In all studies the main degradation route of

ethephon was shown to involve decomposition to ethylene and phosphates. Ethylene is rapidly
released into the atmosphere while the phosphates are taken up in the natural phosphate cycle of the
plant. However, part of the applied ethephon is metabolized according to a different metabolic
pathway that results in the formation of the metabolite (2-hydroxyethyl)phosphonic acid (abbreviated
HEPA). HEPA is further metabolized by incorporation of the two carbon atoms in natural bio-
molecules. In the wheat study '“C-ethephon was foliar sprayed at the rate of 360 g as/ha when the
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plants had reached the ligule stage (BBCH 39). At mature harvest, grain showed similar levels of
parent ethephon and HEPA (0.47 mg/kg and 0.51 mg/kg, representing 43.5% and 47.7% of TRR,
respectively) whereas straw was found to contain higher levels of ethephon than of HEPA (1.47 mg/kg
and 0.62 mg/kg, representing 62.3% and 26.1% of TRR, respectively). In the tomato study the plants
were foliar-treated with 1440 g a.s/ha of '“C-ethephon. Parent ethephon was fognd to be the major
residue component in tomato fruit harvested 0, 5 and 12 days after treatment (6.1% of TRR on day 0
and 47.1% of TRR on day 12). HEPA represented up to 15% of the total r@oactl %mdu@ @@)
The Annex II dossier also includes non-GLP studies and pubhcatlons ori%he nglet@)’ohs %f eth

in pineapple, summer squash, cucumber, apple, cherries and geipe. Despite ﬁy hn@glonszk\these
non-GLP data were consistent with the results of the two studi€sssin Qlwdrol of efliephon to
ethylene was shown to be the main metabolic pathway an%EPA as s tlmex entified as a minor
residue component. They also provided information o%@é forn@tlon ar@inco@atlo &F pho@&ates

Besides the wheat and tomato metabolism studies a LP c&i@oﬁn me lism§tudy alsoa ble.
This study is reviewed below since it was still on- gng @&he tugiowhen the An@l doggiér of
ethephon was issued. S

@@

@ @
Report: KCA 6.2.1/08: w m 06 ,RM 08@1-2
Title: Metabolism of [ C] ephon 1 cotto&?
Report No.: B003904 @
Document No.: M-240888- 01@2 °N ©)

o

Guideline(s): USEPA (@PA) 8@&1300 aﬁd EU 91@4?14/EK@ \
Guideline deviation(s):  not specified 6 & Q @
GLP/GEP: es @ R

! IO N NN

& @ O & o O

Materials and methm@ S) @@ &\

Cotton plants gro in an outdoo ot (1 v@e fo@reated with *C-ethephon (specific
activity 36 pCi/mg). Th phca rate, as/h@ hich approximately corresponds to the
maximum apphgﬁlon rate of 1 ga

and 7 days after treatment at harvest

s/harfor th@se&gthephon in cotton in the field. Samples for
into lint (which was not analyzed further) and

analysis wer aken a “day 0 just aftgéatm t (foli

maturity (gin ash@ bolls)y We@Separ

seed. &\ N @@ &Q c&
o

The day 0 foliage sa s weteofirst e(é%th acetonitrile to recover surface residues. The washed

foliage wa ne ted with acetQnitrile.@he final harvest (mature) samples were frozen and
ground prior to be@g anal@ed fi r. Sample aliquots were combusted to determine the total

radioa resid reafter, the gi sh samples (principally leaves and boll husks) were

extra w1tl@neth wate & 9/1, viy) while the seed samples were extracted with methanol. Fibers
were sepa ¥ed from s by ration. In order to remove oil, the seed extracts were

repeatedly p rtltm%rd Wltthhexanerrlor to analysis. The radioactivity in washes and extracts was
measured by 10a(‘¢%§ylty remaining in the fiber was determined by combustion. Extracted
fibers from the gin trash and seed were hydrolyzed with a mixture of concentrated hydrochloric acid
and water (1/7, v/v Crhe samples were incubated for 20 hours at room temperature, then filtered and
washed with methariol. The radioactivity extracted in the acid hydrolysate (filtrate plus methanol
wash) was measured by LSC. The residual fiber was dried and the radioactivity remaining
unextracted quantified by combustion.
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The individual radioactive residues in the extracts were identified and quantified by high performance
liquid chromatography (HPLC) against a mixture of analytical reference standards. Identification was
confirmed by thin layer chromatography (TLC).

Findings @@

o S .
The total residues in foliage at day 0 averaged 237.3 mg/kg ethephon equivalents (ayesage
samples) while 7 day later analysis at final harvest showed 31.4 mg/kg et@%on equivalents in th@ln
trash and 0.8 mg/kg ethephon equivalents in the cotton seed. The remd@evels d ex& tion @ﬁles
at each time point are presented in Table 6.2.1- 1. \ w\y

There was significant variability between the two sample(\zg% day 0@5 ml&l%be e @ted %én the

small sample size at this time point. The total residue eterm;ned b}@’xtrac and £ot bu n) in
the day 0 samples ranged from 113.7 mg/kg to 360.8 @g/kg @pho qulva T@ of
the residue at Day 0 by acetonitrile wash and extr@ re atlvelw inefficient, but this used
only to establish the residue levels at day 0 and to develg @extra fion me&odolog@@r th

harvest. N

@ Q @ K @ O

At final harvest, the residue levels and extf&% ofiles f%%e replicate s@qples were comparable.

Methanol extraction of mature gin trash seed@oved @ry effdetive retoveri Gher 80% of the

total radioactive residue. Acid hydrol red the%la] orj ity of th@nam of the residue
1bex§

(11-17% TRR), leaving only 0.2% T@ und @the gn@?ash @\d 1 2‘V @ound in the cotton
seed. \

\
o @ & S
Table 6.2.1-1 Total Radioactive R(\ ues (@R) and extré)c%)ili residues in cotton samples
(-\ <,

SN & N N Aci
g ) cid Non extractable
Sample Sample @ TR@ iv? ce ]\@mx E&%& hydrolysate residue
type ID
@) p%n % TRRY, ppmﬁ@’fTR% ppm |% TRR| ppm [% TRR| ppm

g
\%®) =

W D@ma 5 S0 1§ 17 | na | na | 483 | 549
Day 0 B SR
Lomves 1 22P 3603 | <30 (4833 | 03 | 1.0 | na na | 268 | 96.6
N Mea” | 52373 D616 1601409 | 14 | na | m | 376 | 758
- 3P 309, | g | wa | 895 268 | 104 | 31| 01 | 004

Day7 LS4 oF 3% 4o |G | 877 | 288 | 120 | 39 | 03 | on
Gin Trash { @ ) : : . . . . .

o Mo 314 &) mc| ma | 886 | 278 | 112 | 35 | 02 | oos

S,
@A S) 0.8@© qil} na 84.1 0.69 14.9 0.12 1.0 0.008
D v
Sy

7PB@’ .82 na | 800 | 066 | 186 | 015 | 14 |o0.011
Meﬁ @6.820 Y na | na | 821 [ 067 | 168 | 014 | 12 [0010

”\o
Notes : %lé\ @)
- ppm= mge 1vale§ of etheg@)n per kg of sample.

- na=not applicableg

- The total radioadive residue (TRR) in the day 0 samples was calculated by summation of the radioactive
residues determined in the various fractions (wash, extract and fiber). The TRR at Day 7 was determined by
combustion.

Chromatography of the day 0 surface washes confirmed that they were primarily composed of parent
ethephon (mean of 59.2% TRR). A further 0.2% of the radioactivity was identified as
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(2-hydroxyethyl)phosphonic acid (HEPA), with no other single metabolite representing more than
1.5% TRR. The remainder of the radioactivity was not extracted from the fiber.

Chromatography results of the individual extracts at final harvest showed excellent correlation. The
majority of the residue in the gin trash and cotton seed (93.0 and 78.3%, respectivély) consisted of
unchanged parent. The only significant metabolite was HEPA representing 1&% TRR jn the gin trash
and 9.6% TRR in the cotton seed. A total of 88-95% of the residue in the@(@ identified s,
ethephon and HEPA, with no other single metabolite comprising more thaiyd .9%qf the residue. The
mean results are shown in Table 6.2.1- 2. Identification by HPLC was c@ﬁﬁrrpe@éy Tk ) §0
AN ST w

e . . @ N X ~
Table 6.2.1- 2 Identification of ethephon residues in co@ton sa S Q&S& Qp @)‘Z}\y
0 N NS
Total R 9 i
o D)
Extractable Ethephoné§j PA Qarg mgl@%otal Qntiﬁed
Sample Extract Type Resid & . Q@ Q" own
type esidue Q S &1 @
% TRR| ppm [% TRR| ppm @TRRF”\ppm %TRR ,@m oSRR ppm
— RS
Day 0 - Acetonitrile | ¢y 6| 1601 | sy 1563 0@@ 02> 0.8 2.1@®59.4 156.5
Leaves wash ° < & @
O ) N 9
Meth:;t‘;;/c‘yater 88.6 | 27. 5%83.7Q 267 4 13 _[@04 513 L4 | 850 | 27.1
S %@ ol .,2| & &
mn C1 °
Trash | hydrolysate | 112 = 3 o\&a & &§ W7 03 | 97 | 31
Combined total 99.§ 31%}% 93.(}(\§ 29.7 b 1.7 QO.S @» na na 94.7 30.2
) ‘N 9 Y
Methanol 7 @@ o | 03 | 06 | 1.9 | 0.02 | 73.7 | 0.60
extract Q %
Day7 aid S PN P Al
Seed hvdrol 16.8s 0.& 12& 0.1©? 1.9@ 0.02 1.8 0.01 14.1 0.11
il L[] odp 12
Combinelitotal | ©8:5 | 08 | &3 | 06 | &6 [ 008 | na | ma | 878 | 0m

Notes : o K o\y @Q Q @

- All result “@mea@om d;ﬁ@licat s@nples. A S

- ppm= mg equivants of e@ephon% kg off@imple. ™

- The total radiogttive residue (T@{) in tl@}iay OQQmples was calculated by summation of the radioactive
residues dete&ﬁn ed in&é Vari@s fractions (wask)extract and fiber). The TRR at Day 7 was determined by

combustion&; @ R
- % N
ROEESEEES Q
Concl °
onclusion Q Q ©© @

The boligpy of 14(@%ephgn in cotton was investigated after a single application at the rate of
1400 g as/h#Qvhen t@pla ad r@a@ed a growth stage approaching maturity. The radioactive
residues in‘the m%:e ginktrash an@%eed taken on day 7 after application were principally recovered
by extraction wi ethdnbl. The remaining radioactivity was recovered by acid hydrolysis, leaving
very little radioactive tgsidues bound to fiber. Parent ethephon comprised the main part of the residue
in both the gin trash@nd cotton seed (93.0% and 78.3%, respectively). The metabolite
(2—hydr0xyethyl)pl@§phonic acid (HEPA) was present at lower levels representing 1.7% TRR in gin
trash and 9.6% TRR in cotton seed.

- General conclusion on the metabolism in crops
The results of the cotton metabolism study are consistent with those of the wheat and tomato
metabolism studies. Since wheat, tomato and cotton belong to three different groups in the sense of
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the OECD Guideline on metabolism in crops, the results may be generalized to other crop groups, as
appropriate. Hence it is concluded that the main degradation route of ethephon in plants involves
decomposition to ethylene and phosphates. Ethylene is rapidly released into the atmosphere while the
phosphates are taken up in the natural phosphate cycle of the plant. Part of the applied ethephon is
metabolized according to a different metabolic pathway that results in the form&n of the metabolite
2 hydroxyethyl)phosphomc acid (abbreviated HEPA). HEPA is further met&Qo ized by incorporation

of the two carbon atoms in natural bio-molecules. § %@\ Q) @@)
- : : RGNS TR
igure 6.2.1- 1 Metabolism of ethephon in plants 60 & \\ é N
@ o >
5 v O o
9 O ) .
. I/ S £ &
/\/P\_OH E— //CHs + /P—OH% ncorpgsation @7 @ @
Cl OH H,C HO }:)H @ inm@ olecule@ @@ @ @
g—t?}?lp:)}xlﬂzrelihylphosphonic acid ethylene phosph@& N o % S @ @
> & 8§ @
p S T O S
AW § VL& N 5
N & @Q % @
NI A2 SR
i @ Q s %@ SO
Hoo ST =Qco, @ © L 5 @
OH © N L N S § 9O
2-hydroxyethylphosphonic acid @ é}a S @ & \\
(HEPA) N @@ é %@) Q @
é\g &© @K/ h ‘\QJ) ‘\@

CA 6.2.2 Poultr§ Q % @ &\%

The Annex II d0551e ethephon itted j 002 udeo hen metabolism studies in which
8-10 birds per stud@fere d or, r{g nse t1 ¢ dag@with “C-ethephon in gelatine capsules
at levels equivalent to 53 d ( t 2.6-#1 mg/kg bw/day). The compound was
found to be rapidly a %fﬁment 1111@ ted in € plre@lr (mainly as ethylene) and excreta. Less
than 1% of dml%ered fadioactiity w ccovered in eggs and hen edible tissues.
Characterization Qf@mdue Enstitu ﬁs in 1ssug§’1nd1cated that besides hydrolysis to ethylene, a
competitive deg dﬁtlthw @sults fwthe ation of the metabolite HEPA, which is likely to

be further met 1ze »~ v dlS atlo the ph phonic acid moiety and incorporation of the carbon
atoms into n& al tls@l consti uent ch as @1ds and proteins. Parent ethephon and HEPA
accounted @ 42%@and léﬁresp vely, ofthe total radioactive residue (TRR) in kidney, 17% and

16% in liyer, ang 2% and18% i usckgg\No ethephon or HEPA residues were identified in fat, egg
yolk whlte
In the aso p1n1 on th&v1ew of the existing MRLs for ethephon (EFSA Journal
2009; 7(109@ 47) he stud 0n51dered to be necessary since the dietary burden of poultry was
estimated to bw th gger \ ue of 0.1 mg/kg. However, the following conclusions were
drawn :

“This study demons s that metabollc pathways of ethephon in ruminants and poultry are very
similar [...]. It is t fore concluded that the relevant residue in poultry could also be defined as
ethephon.”
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CA 6.2.3 Lactating ruminants

The Annex II dossier of ethephon submitted in 2002 includes a goat metabolism study in which two
animals were dosed orally for 7 successive days with *C-ethephon in gelatine capsules at a level
equivalent to 10 mg/kg in the feed (about 0.37-0.46 mg/kg bw/day). In the EF%easoned opinion
on the review of the existing MRLs for ethephon (EFSA Journal 2009; 7(10) 1347) the main study
results are summarised as follows :

“This study demonstrates that the parent compound is hydrolysed to lose {t.chlovige an hosphdto
groups and that the carbon units are taken up into the tricarboxylic ac d@ycle t(}((@’leld ral X
products like fat, protein, carbohydrate and CO;. Ethephon @HEP e%g}cted t&e thewgﬁ
toxicologically relevant compounds and the highest radio e re@e le elwas fpted in [iver
(1 mg/kg) of which 0.15% was considered ethephon and/§»HER. ax. g& 15 Basegf
on these data and the fact that residues in all rumznan&mod@es wefdrexpe &W l
residue definition was proposed in the framework of g peer, Briew FSA a) tythe ework
of this review, however, additional crops contrzbu thedie ary b&m’en oﬂzvest resul, ina
higher exposure of livestock to ethephon residues a Q@ces l%to es bllsh 'Q' idue@efinition in
pigs and ruminants. Also in contrast to the peetceview,gata ar@giow a@llable dicatifig that HEPA
is expected to result in adverse effects at mu@her@cpos levels“than ethephon f@@g Therefore,
the relevant residue in [...] ruminants is nmg n@ as et on, d&gz‘h for@ orcement and risk
assessment purposes.”’ @) @@

In the initial peer review process (El@ 0n®131on @QO oat tabo @& study was considered
sufficient. To stress the acceptablht thgrs&tudyy the foll at1 s additionally provided.

Residues of ethephon found in ETH ani atr 01 m@kg
The dose administered in go m study wa g%gmg/légfeed ®M) which corresponds to
approximately 11 times @“ cor@rtra n taken Uip through feed items derived from cereals,
apples and cotton seed tré&ated a éfcurr@t usesysee EFSA RO, 2009: max.

0.92 mg/kg feed DM) en thg maximum res1due @@8 mg kg measured in kidney in the goat

study is normalise 1s feed bur a m um regidue .11 mg/kg results. Of the 0.11 mg/kg
radioactive residue‘enly 0.45% is 51der to be éth d/or HEPA (max. 0.00016 mg/kg).
Since ethephon rggidues @less@ g/kg n1ma1 dible products are expected with the
current GAP degnew r&}abohsrn tudig§yare deem ssary. The existing goat ADME study is
providing s ient data regarding val no current uses.

In the argumentatio # @jper -2232¢§ 02-133). . P. 2005; KCA 6.2.3/01) further (raw)
data from the godt AD tud presdat 3&% of daily dose rneasured as volatiles on study day 7
i i i volatiles in total dose. Characterisation and

is considered esengative fi p tage 0
identificatign was ngégonsjdered n%ﬁw @use residues in tissues and milk were <10% TRR
(2.95% an 28‘7 spec ly)

g

The me ohsrn hon has @en dénonstrated to be both extensive and rapid in goat, hen and
rat. T, lic fat@%ﬁ rad1 labell ephon was, in majority, to be hydrolysed to ethylene and
expire 1rat1® ut th@e was @Bo an additional pathway that lead to the release of '*CO, which
was then e’ﬁher be explre enter b the natural biochemical pathways leading to the biosynthesis of
amino acids, pr hydrates and lipids that contain radioactive residues. There was also
evidence that ﬁﬂll e conju@tlon was an active pathway. It appears that performing an additional
goat metabolism st ould be very unlikely to add any significant new data to the understanding of

the fate of ethephofdin ruminants. Thus, acceptance of the existing goat ADME study should be
carefully reconsidered, also with regards to animal welfare.

CA 6.2.4 Pigs

According to the EFSA Reasoned opinion on the review of the existing MRLs for ethephon (EFSA
Journal 2009;7(10):1347) : “Since metabolism in rats and ruminants was demonstrated to be similar,
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the findings in ruminants can also be extrapolated to pigs. [...] Therefore, the relevant residue in pigs
[...] is now defined as ethephon, both for enforcement and risk assessment purposes.”

CA625  Fish %

No suitable test method for the conduct of metabolism studies on fish is listeddn Commission

Communication 2013/C 95/01 about the implementation of Regulation (E@O 28@013. éheref(@f,

this point does not need to be addressed at the current stage. 2, @

However, according to the working document SANCO/11187/2013 re @it sge@? that gtabo

studies to determine the nature of residues in fish will only bzluired T fastxs%luble@l%bstam@s

(log Pow > 3). Since ethephon is not a fat-soluble substan, Hts lc‘)§ow 's"%stima@to be 189 at
of

pH 7) it is expected that no metabolism study to determing the nat et phon§ rivedzsesidues in

fish will be required. %@ 2o AN § é\ﬁ

& & o & o &
& °\ % &

Q N N @ @
CA 6.3 Magnitude of residue trialsin pla§ é\g ©& @Q &@
The representative uses for the renewal of th prov@)f et@mn inthe E@re de@ as a single
broadcast spray application to cereals (barfey and wheat) tagpreventlodgingZyln the context of the
renewal dossier the maximum applicatio ate is & gasa. T test tine forlication is
BBCH 51 (Beginning of heading: tip %’Ior@ence enterged{rom sh@%, ﬁr@sikelet just visible)
in the northern residue zone and BBCH 39 (Flag leafGgage: leaf fully u ed, ligule just visible)
in the southern residue zone. Since thie application %&vcondﬁ at @y early.growth stage, it is not
deemed necessary to propose a_ I@harve@ mtervaﬁPH%% he
the uses that were considered for‘the p@ious &T evapig on.

Y © U N .9

sekepresentative uses are the same as

Q &

SN N D :
Table 6.3- 1: Repre@atlv es O@ephas ar@ntl-lod g agent in cereals (barley and
wheat);. @ O 2) &\
e AN o S @
WG & Swem B
Country | G Forfah- 5 SW PHI | e marks
) %tlon l\@tho %@ h §; berg {dterval ater Rate (days)
orl N tage N Q(day% (L/ha) |(g as/ha)
EU North &Q Sﬁv Fo@ BB@ % ‘&}Q 200-400| 480 - |Since the application
480 spraying | 41- N is conducted at an
N .
& 2, @ (©) ¢ early stage, there is
A @QQ Ve, D no need to set a PHI
EU South SLD| Fgliar |B § - 200-400| 480 - |Since the application
480N/ | spraying | 37539 | is conducted at an
A (@) @) Y early stage, there is
@ a @@ < 07 no need to set a PHI
N > @ , 0
<

N
A sufficient nu a'l\ of r@y}aue iz%s to support these representative uses are included in the Annex II
dossier submitt¥d in 2Q02. Ho&v&ver, in these trials all the straw and grain samples were extracted
with methanol, whiefius not in line with the extraction procedure of the wheat metabolism study. In
order to comply with new data requirements [Regulation (EU) No 283/2013) and new guidelines
[OECD Guidance document on pesticide residue analytical methods, ENV/JM/MONO(2007)17] it
was decided to conduct a new set of trials, in which the straw and grain samples were extracted in the
same way as in the wheat metabolism study (i.e. first by blending with methanol and then by digestion
with hydrochloric acid).
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Since ethephon is applied to cereals at an early stage (i.e. before the edible part of the plant forms) and
in accordance with the guideline SANCO 7525/VI/95 - rev.9 of March 2011, it possible to extrapolate
between barley and wheat. However, as shown in Table 6.3- 2, a full set of new trials (8 trials per
zone) was conducted for each of the two crops. The trials were distributed over two different growing
seasons (2013 and 2014) and half of them were decline trials. Detailed summagf%bles for these trials
may be found in Appendix 1. & .
N ~ &
Y L@
Table 6.3- 2: Overview of the residue studies conducted to suppo % re@sent%ve use@%r
ethephon as an anti-lodging agent in cere%{barle&and wheat)

Crop Document No. Iiegorlt\l& Sftegrlof Zone ;@ﬁmber S K\ R@farks
study No. rials oo rl& K ((’@
Barley | M-526906-01-1 | 132027 | 2013 | Nogth | @ |2harvest t@ and @iechr}%{%als

Barley | M-533473-01-1 | 142022 | 2014 | North | 4 N harvesttrialsand 2 dectfae trials

Barley | M-529491-01-1 13-2028 2013 SouthhQ)” 4%, |2 hgifxest tri@nd 2 &a@line trials

Barley | M-533463-01-1 | 14-2020 | 201 Sm@\)f A@U ﬁi‘lgarvest%t\{iakljs ang Qecline trials

Wheat | M-529493-01-1 13-2029 g&'ﬁﬁ North @N% Ayl har§e@trial %%12decline trials

U o . . .
Wheat | M-532267-01-1 14-2018 S 14 A North&, 5@ 3§§§Iest trke@and 2 decline trials

Wheat | M-529488-01-1 13-2030@§ 20107 Softh | & &harvesbls and 2 decline trials

Q
Wheat | M-532272-01-1 14—2(@,7? 2J4 | “South G 4 §2 ha<§t trials and 2 decline trials

&

* In the harvest trials, green mate%al wa@nple day %%d at ath gro stage BBCH 75 while grain
and straw were sampled at al hagyest. Inthe dech\ge trlals @supple@ntary samples of green material
\

were taken on about da}@ ay lgd day@ % %\

@
In addition to the res@es of parent pho e sa es fr a3 all the above studies were also
analysed for the re@ues 1te PA he available storage stability data for
HEPA do not fu cover @e st peridgds an trlx t of the studies. Furthermore, in several

trials, the untreeg[ed cq;l\t?)l samplcs of @am and straw @Dwed apparent residues of HEPA of about
the same tude aot ues und e corresponding treated samples. For these
reasons, the remdue@sults HEP are ﬁ%ﬁonm red indicative. In the following summaries they
are not commentcg}m deﬁ&a;l but erth 1@@5 pro@éed in the result tables next to the residue results for
parent ethephonw It is ortagt at, due o its favourable toxicological profile, HEPA is not
part of the gxisfing aggd pro osed residire de tiitions for dietary risk assessment or MRL setting. The
residue datafor H are&t neegded to d& onstrate consumer safety.

o

SN
@@\
%o
§ @)
Gy
&
Gog

@Q@@@f
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CA 6.3.1 Barley

Report: KCA 6.3.1/06; NN I 201 5; M-5269066]-1

Title: Determination of the residues of ethephon in/on winter barle§Zafter spray application
of Ethephon SL 480 in Germany, Belgium, the Netherlagd&and ﬂ%{}mted §1ngdom
Report No.: 13-2027

Document No.: M-526906-01-1
Guideline(s): Regulation (EC) No 1107/2009 of the European Pa&@neng a@of thi&unm
October 2009 concerning the placing of p{ant prote

products on the market and repealing Cohcil D@ctlves? xl 17/EEC and’ \
91/414/EEC N

EC Guidance working document 7 /VI V. 5 (
OECD 509 Adopted 2009-09-07 %ECD DELIN E T&IN
CHEMICALS, Crop Field Trl&8

60

US EPA OCSPP Guideline 1?@0 . @
Guideline deviation(s):  not specified ©\ w\g\ & L
GLP/GEP: yes Q&’ Q@ @Q K© @ @
\@ & G@Q 2o @© ©
: YO @ &N @
Materials and methods % & @ ° @(5@
Q

‘”\9
Four residue trials were conducted 1@@6 nor@@m paftof E 1@ the é@@ growing season to
support the use of ethephon as an anti- lod&ﬁg age t¥h barley. TheGyial sites were located in
Germany, Belgium, the Netherlal%% and €be United Kingdom. Inleach trial the product Ethephon SL
480 g/L was applied once as a broade ohar@ray WQ the cri haa@jached the growth stage

. ondugted at the targétyate of @out 480°g as/ha after dilution in
200-300 L/ha of water. In@jie tﬁn @ the @phca‘uo%was %}ducted at the slightly overdosed
rate of 512 g as/ha. Sa &E‘lal wepe takefZon da shortly after application) and
24-43 days later, at thg-gfowth$tage BBCH 73. In twe<lHals itional samples of green material
were taken 7, 14 andQ@I days after a%catl n al 1als, s%ﬁples of grain and straw were taken at

maturity (BBCH 89y)'55- %@@ys aftsr ap@tlon
©

Q

Details abou@e desi §Qand results obﬁgie trials are giye®in Table 6.3.1- 1.

The samples were{@zen wgm 24 hours of sampling and stored deep frozen for less than 20 months
(582 days) until dnalysisiNIn t lgia N (1%027 02) the temperature rose above -18°C during
the shipment @he gregil mateqy igampl s from the test site to the test facility. The average

temperaturéduring meyt was estiimated atea. -11°C. However, owing to the very short duration

of the shipment (3 S mi ) and since the samples remained frozen, this deviation is

unhk%& have @pact@l the stu@ res@

All the samples were@nal g or th@emdues of parent ethephon according to the method 01429.

The residués were xtract& rom @eal green material by blending two times with methanol. For
cereal straw an 1n th@remd es were extracted by blending three times with methanol followed by
digestion with & 1xt%? of hy chloric acid (32%) / water (1/7, v/v) at 50°C overnight. After
addition of an 1s0t§§a ly labelled internal standard the extracts were analysed by LC-MS/MS using a
cation exchange coléimn (e.g. Luna SCX 5 pm, 150 x 2 mm) in the HILIC (Hydrophilic Interaction
Liquid Chromatography) mode. During method validation the limit of quantification (LOQ) for
ethephon was established at 0.05 mg/kg in/on cereal green material and straw and 0.01 mg/kg in/on
cereal grain.
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Findings

Table 6.3.1- 2 provides an overview of the procedural recoveries determined during the analysis of the
barley and wheat samples from all the ethephon residue studies conducted in Europe in 2013. The
average recoveries and relative standard deviations per matrix (and fortificatio el) were within
guideline requirements and this demonstrates the accuracy of the residue detezmination,
SN
The residues of parent ethephon in green material were in the range of 3.@ mglkg on day 0 and®ad
decreased to < 0.05-0.43 mg/kg at the growth stage BBCH 75. At harveéd, whictOwas 5%8 da@after
application, the residues of parent ethephon were in the rangg@@fﬁo.o